11 12 This paper proposes a novel level I damage detection technique for short to medium span 
estimates from the WIM can be correlated with the estimates from the B-WIM assuming a 116 meaningful proportion of heavy vehicles will cross and be identifiable in both systems. In the 117 case of an instrumented bridge where the pavement-based WIM system is not installed just 118 before or after the bridge, there will be some traffic scenarios such as road congestions that 119 will delay the arrival of the vehicles, or even worse, some vehicles that might not reach the 
131
The principle behind the WIM-based SHM method is that if the bridge suffers some local or 132 global damage, the structure's response will change and as a result, the B-WIM system 
172
Full details can be found in Moses (1979). 
186
Over time, the structure might deteriorate changing the manner it responds to loads, i.e.,
187
resulting in an influence line IL L L different to the one IL obtained during calibration.
188
Therefore, axle weights would ideally be calculated now using the equation (4): (Tables 1 and 2) , when a 20% global 294 stiffness reduction is considered, the fundamental frequency (8.61Hz) is reduced to 7.70Hz,
295
which represents a 10.56% reduction, while E BWIM reaches 25%.
297
It is important to note that the same relative variations in natural frequencies are obtained for 298 any of the natural frequencies under consideration and for any type of boundary condition.
299
This can easily be explained from the well-known expression for the natural frequencies of a 300 beam, presented in equation (7) In this section, Monte Carlo simulations are carried out to test the proposed SHM concept.
363
Results are obtained for a beam with three structural conditions (healthy, with global and 364 with local damages) traversed by two-axle vehicles with random properties described in the 365 section on the simulation model. As before, simply supported and fixed-fixed cases are studied for the global damage case, whereas for the local damage only the indeterminate case 367 can be analyzed. Additionally, the vehicles are simulated running over profiles ranging from 368 class 'A' to 'C', which correspond to roads with well to average maintained pavements.
369
These random profiles are generated based on the upper limit PSD defined in ISO 1995 for 370 each particular class, i.e., geometric spatial means of 32·10 -6 m 3 , 128·10 -6 m 3 and 512·10 -6 m 3 371 for classes 'A', 'B' and 'C' respectively.
373
The results are analyzed first for a healthy bridge with a class 'A' surface. Figure 7 shows the 374 GVW prediction errors (E BWIM ) for 1000 vehicle crossing events with randomly generated
375
properties following Table 3 . The scatter in E BWIM is significant and errors of ±20% are 376 observed. The error variability is caused by the dynamic effects of the vehicle-bridge system 377 that introduces deviations in both WIM systems (i.e., there is a considerable error in the 378 estimations of {A} and A A that are necessary to compute E BWIM using equation (6) Table 4 for the case of a healthy scenario.
486
As expected the performance of the pavement-based WIM is affected significantly by noise
487
and it shows greater dispersion in results than B-WIM for higher levels of noise. The short 488 duration of the measurement by a WIM system prevents a safe removal of noise. However, a
489
B-WIM system is only affected slightly by noise is because GVW is calculated by effectively 
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(dash-dot) and a 50% local damage at seven different locations (dots).
